Inter- and intra-genomic transfer of small chromosomal segments in wheat-rye allopolyploids.
Newly synthesized wheat-rye allopolyploids, derived from Triticum aestivum Mianyang11 x S. cereale Kustro, were investigated by sequential fluorescent in situ hybridization (FISH) and genomic in situ hybridization (GISH) using rye tandem repeat pSc200 and rye genomic DNA as probes, respectively, over the first, second and third allopolyploid generations. FISH signals of pSc200 could be observed at both telomeres/subtelomeres of all 14 chromosomes of the parental rye. In the first allopolyploid generation, there were ten rye chromosomes bearing FISH signals at both telomeres/subtelomeres and four rye chromosomes bearing FISH signals at only one telomere/subtelomere. However, in the second and the third allopolyploid generations, there were 12 rye chromosomes bearing FISH signals at both telomeres/subtelomeres and 2 rye chromosomes bearing FISH signals at only one telomere/subtelomere. Rye telomeric segments were transferred to the centromeric region of wheat chromosomes in some cells and small segments derived from non-telomeric regions of rye chromosome were transferred to the telomeric region of wheat chromosomes in some other cells. These observations indicated that the rye telomeric/subtelomeric region was unstable in newly synthesized wheat-rye allopolyploids and allopolyploidization was accompanied by rapid inter/intra-genomic exchange. The inter-genomic exchange may have occurred in somatic cells.